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SPECIFICATION 

OPTICAL SUBASSEMBLY WITH REPLACEABLE OPTICAL SLEEVE 
BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to optical subassemblies, and 

particularly to a receptacle-type optical subassembly having a replaceable sleeve 
portion. 

2. Description of the Related Art 

[0002] Optical subassemblies are utilized in optoelectronic transceiver 
modules and coupled to optical connectors for providing bi-directional 
transmission of data between an electrical interface and an optical data link. 
Generally, an optical subassembly includes a housing, a lens and an optical element. 
The housing includes a cavity for accommodating the optical element, and a fixing 
hole for receiving a ferrule of the optical connector. Popular Face 
Contact/Subscriber Connector (FC/SC) style optical connectors and small form 
factor (SFF) optical connectors utilize ferrules having diameters of 2.5mm and 
1.25mm respectively. Furthermore, the engaging structures of such connectors 
that attach the ferrule in the fixing hole of the optical subassembly also vary. 
Therefore, it is frequently problematic when the optical connector for a given 
optical subassembly needs to be changed. 

[0003] U.S. Pat. No. 5,692,083 discloses an integrally molded in-line optical 
piece. The optical piece has an optical sleeve for receiving an optical connector, 
an integrally molded lens, and a cavity for reception of an optical header. The 
optical piece is integrally molded. Therefore, when the optical connector in the 
optoelectronic transceiver module is changed, the entire optical piece must also be 
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changed. This unduly inflates costs. 



[0004] U.S. Pat No. 5,189,716 discloses a photo-semiconductor module for 
being optically coupled to an optical connector. The module comprises a holder 
assembly, a photo-semiconductor, and a lens. Each such component is 
individually made, and the components are then joined together by soldering or 
press-fitting. The components must be assembled with great accuracy. 
Production costs are correspondingly high. 

[0005] In view of the above, there is a need for an improved optical 
subassembly which overcomes the abovementioned problems. 

SUMMARY OF THE INVENTION 

[0006] Therefore, an object of the present invention is to provide an optical 
subassembly having a holding member which is easily replaceable. 

[0007] Another object of the present invention is to provide an optical 
subassembly which can be easily and quickly assembled. 

[0008] A further object of the present invention is to provide an optical 
subassembly which is inexpensive. 

[0009] To achieve the above objects, an optical subassembly includes an 
optical sleeve, a lens holder having a cylindrical cavity defined therein, and an 
optical element received in the cavity. A stepped fixing hole is longitudinally 
defined through the optical sleeve, for receiving an optical connector. The lens 
holder includes the cavity, a lens member, and a cylindrical protuberance extending 
from a top surface of the lens holder. T he protuberance is coupled into the fixing 
hole to ensure precise alignment of the optical connector, an optical axis of the lens 
member and the optical element. The optical sleeve is readily detachable from 
the lens holder. Therefore, when the optical connector needs to be changed to 
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another kind of optical connector, the original optical sleeve can be replaced with a 
new suitable optical sleeve. The same lens holder can continue to be used. 

[0010] Other objects, advantages and novel features of the present invention 
will be drawn from the following detailed description of a preferred embodiment 
of the present invention with attached drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a perspective view of an optical subassembly in accordance 
with a preferred embodiment of the present invention; 

[0012] FIG. 2 is an exploded view of FIG. 1 ; 

[0013] FIG. 3 is an exploded cross-sectional view taken along line III-III of 
FIG 1; 

[0014] FIG. 4 is a cross-sectional view taken along line III-III of FIG 1, and 
showing an optical element accommodated in the optical subassembly; and 

[0015] FIG. 5 is a cross-sectional view of an optical subassembly in accordance 
with an alternative embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0016] Referring to FIGS. 1 and 2, an optical subassembly in accordance with 
a preferred embodiment of the present invention includes an optical sleeve 1, a lens 
holder 2 having a cylindrical cavity 21 defined therein, and an optical element 4 
received in the cavity 21 (see FIG 4). 

[0017] Referring to FIG 3, the optical sleeve 1 is made of integrally molded 
plastic or another suitable material. A stepped fixing hole 11 is longitudinally 
defined through the optical sleeve 1, for receiving an optical connector (not shown). 
The fixing hole 11 comprises a cylindrical flared guide portion 111, a cylindrical 
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positioning portion 112 and a cylindrical engaging portion 113, in sequential 
communication with each other in that order. The guide, positioning and 
engaging portions 111, 112, 113 are all cylindrical, and coaxial with one another. 
A diameter of the positioning portion 111 is less than a diameter of the guide 
portion 111. 

[0018] The lens holder 2 is integrally made of transparent molded plastic or 
glass material. The lens holder 2 includes the cavity 21, a lens member 3 and a 
cylindrical protuberance 23 extending from a top surface of the lens holder 2, all of 
which are coaxial. This ensures precise alignment between the optical connector 
retained in the optical sleeve 1 and the lens member 3. The lens member 3 is 

s; si-is 

o formed inside the lens holder 2 between the cavity 21 and the protuberance 23, to 
converge light beams emitted from the optical element 4 (See FIG 4). In the 

W' preferred embodiment, the lens member 3 is a ball lens or an ellipsoidal lens. If 

y l 

Q desired, either of such lenses can be manufactured separately and subsequently 

J" fixed on the lens holder 2. 

[0019] Referring to FIGS. 2 and 4, a pair of cutouts 211 is defined in opposite 
H sides of a distal end of the lens holder 2, in communication with the cavity 21. 
P The optical element 4 is mounted on a base plate 41. The base plate 41 is 
fittingly attached to the lens holder 2 in the cutouts 211. The base plate 41 is 
precisely aligned with an optical axis of the lens member 3, and then fixed in the 
cutouts 211 with adhesive. The optical element 4 mounted on the base plate 41 is 
thereby accommodated in the cavity 21 and aligned with the optical axis of the lens 
member 3. 

[0020] The protuberance 23 includes an end surface 231, and a recess 232 
defined in a middle of the end surface 231. The recess 232 minimizes contact 
between an end surface of a fiber of the optical connector and the end surface 23 1 . 

[0021] In assembly of the optical subassembly, the protuberance 23 of the lens 



4 



holder 2 is fittingly received in the engaging portion 113 of the optical sleeve 1. 
An end surface of the optical connector abuts the end surface 23 1 of the lens holder 
2. This ensures that a fixed distance between the optical connector and the optical 
element 4 is maintained. The optical sleeve 1 is thus connected with the lens 
holder 2. 

[0022] In use, the optical connector is inserted into the guide portion 111 and 
retained in the positioning portion 112 of the optical sleeve 1. The optical 
connector, the lens member 3 and the optical element 4 are all coaxial with one 
another. 

[0023] FIG. 5 shows an optical sleeve 5 in accordance with an alternative 
embodiment of the present invention. The optical sleeve 5 comprises a fixing 
hole 51. The fixing hole 51 includes a guide portion 511 and a positioning 
portion 512. In assembly, the protuberance 23 of the lens holder 2 is fittingly 
received in the positioning portion 512. The optical sleeve 5 is thus connected 
with the lens holder 2. 

[0024] The lens holder 2 can be readily attached to a variety of optical sleeves 
1, 5 that are configured to receive a variety of optical connectors needed for any 
particular application. Accordingly, when various optical connectors are needed, 
only the optical sleeves 1, 5 need to be configured to match the optical connectors. 
A same universal lens holder 2 can be used with all the optical sleeves 1, 5. 
Similarly, when a given optical connector needs to be replaced with a different 
kind of optical connector, only the optical sleeve 1, 5 needs to be replaced. The 
same lens holder 2 can be retained. All this saves time and reduces costs. 

[0025] It should be understood that various changes and modifications to the 
presently preferred embodiments described herein will be apparent to those skilled 
in the art. Such changes and modifications may be made without departing from 
the spirit and scope of the present invention and without diminishing the present 
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invention's advantages. Thus, it is intended that such changes and modifications 
be covered by the appended claims. 
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